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1 
This invention relates to machines for Ïabrictt- 
ing sheet metal and has particular reference to 
mechanisms for shaping initial]y fiat sheets into 
articles of partial or complete tubular form. 
An object of the invention is to provide, in a 5 
machine of the character described, cooperative 
shaping elements capable of providing a con- 
tinuous uniform curvilinear bend in a sheet of 
material, which bend extends substantia]]y en- 
tirely between the opposite edges of the sheet, lo 
Another object of the invention is to provide, in 
a machine of the aforementioned class, a com- 
bination of form-shaping elements and sheet 
feeding means in which production of a sub- 
stantia]ly colnplete peripheral bend in the sheet 15 
is accomplished for the most part by reason of 
the feeding means engaging and moving the 
sheet entirely across the width thereof in the 
direction of the resulting bend. 
A further object of the invention is fo provide 20 
means in a sheet rol]ing machine capable of pro- 
ducing parts of partial or complete tubular form 
which are uniformly arcuate throughout the ex- 
tent of their bends thus rendering the parts 
ctpab]e of ideal snug engagement with circu]arly '25 
or arcuately curved flttings such as, in the case 
of certain tubular articles, head members which 
may be subsequently attached to the latter 
articles to provide end closures therefor. 
A still further object of the invention is to 
30 
provide, in a machine of the character described, 
a group of bend-forming elements capable of 
ready and re]atively proportional adjustment by 
a simple conditioning operation to produce 
shaped articles within a comparatively wide range 35 
of curve radii. 
Yet another object of the invention is to pro- 
vide, in a mechanism of the character referred 
to, a group of relatively positionable bend-form- 
ing elements capable of being flxed to defme 40 
spaced points along a path of bend for the sheet 
material and operable simultaneously by means 
common to ail of the elements of the group so 
as to move the latter into properiy related posi- 
tions to deflne a different path of bend for the 45 
material. 
If is still another object of the invention to pro- 
vide, in a machine of the c]ass described provided 
with a mandrel member about which an initia]ly 
fiat sheet of material may be shaped to arcuate 50 
or cylindrica] form, a combined drive and bend- 
forming unit for the sheet material which is 
associated with the mandrel and which is 
yieldably movable radial]y thereof so as to com- 
pensate for overall and localized variations in the 55 

2 
thickness of the sheet material being passed 
through the machine without disturbing the bend 
shaping characteristics of the machine. 
A still further object of the invention is the 
provision of a machine having a mandrel mem- 
ber about vhich an initia]]y fla sheet of ma- 
terial may. be shaped to arcuate a cylindrical 
form, and which is adapted to coact with t com- 
bined drive and bend-forming unit for the sheet 
material; the initia] setting of the combined 
drive and bend-forming unit, relative to the 
mandrel member, being adjustable in order fo 
accommodate materia]s of different thicknesses. 
Stil] further objects and advantages of the 
invention wil] be apparent in the following de- 
scription and claires considered together with 
the accompanying drawJng, in which: 
Figure 1 is a portional top plan view of the irn- 
proved sheet rolling machine of my invention, a 
portion of the view being broken away so as fo 
more c]early show the internal construction. 
Figure 2 is a vertical sectional view taken in 
the plane indicated by the line 2--2 of Figure 1 
and showing the relationship of the parts in the 
production of a bend of minimized radius. 
Figure 3 is a view simi]ar to Figure 2 showing 
the position of the parts in the production of a 
larger radius bend in the sheet material. 
Figure 4 is a front e]evational view of one of the 
positiona] adjustment screw gear boxes. 
Figure 5 is a perspective view of the bend-form- 
ing shoe adjustment bar. 
Figure 6 is a fragmentary elevation, partly in 
section, showing a modified form of pressure 
applying mechanism, and adjustable stop. 
Figure 7 is a section taken on line 7--7 of Fig- 
ure 6. 
The most fami]iar and generally used machine 
for forming initially fiat sheets of metal or other 
permanently deformable material into articles 
having a partially or completely cylindrical form 
comprises a group of at least three paral]el rolls 
radially spaced with their axial centers arranged 
in a triangular cross-sectiona] pattern. Two 
opposed rolls forming the base of the triangle 
have their axes flxedly positioned but the third 
or upper roll is vertica]ly adjustab]e relative to 
the flxed rolls so that the periphery of the ad- 
justable roll may be moved to positions overlap- 
ping a material feeding path which comprises a 
plane tangential]y intersecting thè peripheries of 
the fixed ro]ls. Thus t sheet of material passed 
along the aforesaid feeding path will be caused 
to pass over one of the flxed ro]ls, under the 
vertically adjustable roll and thence over the re- 



,600,68 

".3 
maining fixed roll, the degree of overlap of the 
adjustable roll with the feeding path imparting 
a bending strain fo the sheet material sufficient 
fo flex the latter a desired amount beyond ifs 
elastic limit so as fo forma permanent bend of 
desired curvature in the material, one, but usual- 
ly ail, of the rolls are power driven in unison 
so that once the sheet tractionally engages all 
of the rolls, the sheet will be carried through the 
roll group and will be given a continuous uni- 
form bend between the leading and trailing edges 
thereof transversely disposed relative fo the di- 
rection of sheet movement. 
The principal deficiency in the conventional 
sheet rolling machine is ifs inability fo pïoduce a 
uniform bend in the sheet material which extends 
entirely fo the opposite edges of the latter or into 
such proximity thereto that the subsequent oper- 
ation of joining flttings, such as ch'cular head 
members in a tubular shell ïormed of the sheet 
..will. not require excessive welding, fo flll the ab- 
 nornîallywide peripheral gap between the head 
members and the shell in the vicinity of the 
longitudinal butt thereof, nor subsequent hand 
-bending operations on the shell butt fo close the 
aforesaid gap prior fo the wIding operation. 
 Such production de!ays, if is obvious, can serious- 
-ly :impair plant efficiency and unduly increase 
, .production costs. 
'The improved sheet rol!ing machine of my in- 
..vention overcomes the aforesaid principal 'de- 
. .flciency of existing machines of this character by 
.-effecting bending of the material substantially 
..completely between the edges thereof so that ex- 
tra forming.operations on the flnished article are 
.-eliminated and attachment fltting and welding 
operations are expedited to the point wherein 
.:maximum pi-oduction speed may be maintained. 
.:In..the frm in which i bave chosen fo illus- 
tratemy invention I provide a supporting frame 
 having end pi]Iars ï rising therefrom in which 
are..formed bearings., journaling the opposite 
shaft ends  of an axia]ly horizontal mandrel roll 
- thus-maintained h constantly flxed relation 
with the supportin frame, Situated laterally of 
a vertical plan intersecting the axis of the man- 
.drel.rbll  I provide horizontal stub shafts 
flxedly, supported, in axial.alignment in the sup- 
 0rting fïame  and upon which are pivotally 
mounted rockeï arms  extending radially of 
the shafts and passing under and oppositely 
yond the mandrel roll  t terminate in integral 
lever arm extensions 3. Formed in the combined 
rocker and lever arms and substantially coincid- 
ing with the aforesaid vertical plane passing 
-throuh the mandrel roll axis, are journals 
which form bearings for the stub shaft end por- 
tions  $ of amaterial drive roll  axially paral- 
'leling .the mandrel  roll and adapted, upon move- 
 ment of the rocker arms -, to be caused fo 
 proch or recede from the periphery of the man- 
. drel róll. 
Preferably carried on the leveï extension  of 
:the rocker arm is an apron  whose uppeï 
. surface   is tangential with the periphery of the 
" drive roll  fo deflne a linear feeding path for 
thesheet material  which is thus introduced 
tangentially between the mandrel and drive rolls 
9 and . As here shown, the shaft portions 
and  of the mandrel and drive rolls 
 respectively are each provided with gears - rela- 
tively intenneshed fo cause synchronous rotation 
of :the rolls, and one o .the-shafts is connected 
.o be power driven by sflitable means which, al- 
- though not shown, is commonly famfliar to the 

4 
average person skilled in the art. Also connected 
fo a distal portion of each lever arm  3 by a pivot 
pin , is the piston rod  of an actuating cylin- 
der ., preferably poweïed pneumatically and 
5 provided ai its lower end with a pivotal connection 
fo the supporting frame ss shown by the pivot pin 
.. t:resence of air under pressure in the cylin- 
der  causes the rolls fo forcibly urge toward 
cach other and fo thereby squeeze the sheet ma- 
l0 trial passed theïebetween with sucient pres- 
sure fo effect movement of the material atong the 
feedin path by the tractive effort thereon of the 
power-driven rolls. Depending upon the surface 
characteristics of the material and in the force 
l necessary to .ffect the subsequent bend in the 
sheet, the operating pressure of the cylinder 8 
may be increased or decreased as desired. 
R£eans is provided for deflecting the sheet ma- 
teria! passed between the rolls S and  from the 
OE0 aforesaid lineaï feeding path in sucient dezree 
beyond the elastlc limit of the sheet material 
that the sheet will thereafter permanently re- 
tain a form of the desired curvatm'e ranging from 
only a slight bend fo a complete curl wherein the 
OE5 edges of the sheet tïaversing the direction of bend 
will be brought tojether in substantially snug 
abutting relationship. Connected at ifs ends to 
the respective rocker arms  and extending 
above the pivot shaft  in parallel relation fo 
,0 the rolis is a rigid base bar -8 havin a seating 
groove  of substantially serni-circular cross-sec- 
tional form extending along the upper surface 
thereof and provided with a longitudinal lip por- 
tion 3 of wedge-shaped cross-sectional ïorm ex- 
:i» tending into the gullet deflned by the relati-¢ely 
confronting portions of the roll peripheries so as 
fo place the lip desirably close to the pressure 
point where the rolh tractionally engage the 
sheet material. This construction is provided to 
4o afford maximum strength of suppor for the 
bend-forming elements fo be immediately de- 
scribed, iViounted by serews 8, or in any other 
suitabte manner on the longitudinal edge portion 
of the base bar 8, is a housing  having.a re- 
45 cess 4 which opens along the longitudinal side 
of the housing facing the rolls 9 and  fo form a 
gap defined by the upper surface of the base bar 
8 and by a superposed lip surïace 3@ of the hous- 
ing . The recess., is further formed with.a 
50 longitudinal!y extending aïcuate surïace portion 
? concentric with the axis of the semi-circular 
groove ,9. Disposed for slidable movement on 
each other and on the upper surface of the base 
bar  is a plurality of elongatedshoes 8 com- 
55 posed of wear-resistant metal and arranged in 
suiserposed relation fo snugly occupy the gap be- 
tween the said upper surface of the base bar and 
h lip surface S of the housing 3. The edges 
of the respective shoes 8, with the exception of 
60 the lowermost one immediate!y adjacent the base 
bar, are provided with slightly romded and ver- 
tically inclined forward edge surfaces  fo define 
bearing points along a selected path of bend for 
the sheet material whi!e the corresponding for- 
65 ward edge 4 of the lowermost shoe is concave in 
îorm to approximate the mean curvature of the 
bend path between the adjustment rangetfere- 
of. The rearward edge of.each shoe 8 within the 
recess  is provided with. a bearing ridge 
70 adapted to bear against the .forward fiatside of 
an adjustment bar 4 disposed for rocking more- 
ment in the recess  by virtue of having a.semi- 
circularly lower edge portion .4 seated.in the 
groove  and an arcuately curved upper edge 
75 portion  snugly engaged with and-slidable along 
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the arcuate surface portion 37 of the recess. 
Threadedy engaged with suitable axially hori- 
zontal a.pertures 47 formed in the housing 33 is a 
plurality of relatively spaced adjustment screws 
43 having their forward ends bearing against the 
crowned rearward surface 4g of the adjustment 
bar 43, af points spaced from the pivotal center 
of the latter, and ha.ring their opposite ends ex- 
teriorïy of the housing provided with longitudi- 
nally extending keyways 8|. The arrangement 
of the parts is such that the screws 43 provide 
backing for the adustment bar 43 fo hold the 
latter in a selected position within its rocking 
raage within the recess 34 whfle the thus secured 
adjustment bar establishes and maintains the 
shoes 38 in selected positions of relative hori- 
zontal displacement so as fo locate the bend-de- 
fming surfaces 39 and 4| of the shoes along a 
curvflinear path with relation to the linear feed- 
ing path for the sheet material. 
Means are provided for siïnultaneously mov- 
ing the screws 48 so as fo eiïect adjustment of 
the various shoes 39 in unison. Connected fo the 
outer vertical faces of the housing 33, by screws 
52 or by other suitable means, are .brackets 53 
ha.ring bushings 84 therein journaling the outer 
ends of the screws 48 and ha.ring recesses 86 
therein enclosing- pairs of intermeshed helical 
gears 87 one of which is keyed to ifs associated 
screw 48 so that the latter may slide axial!y in 
the gear aad the other of which is fixed fo a lon- 
gitudinally extending control shaft 88 fitted af 
one end with a hand crank 59. By manipulation 
of the hand crank fo rotate the shaft 88, corre- 
sponding rotation will be imparted through the 
gears 87 fo the various adjustment screws so as 
to retract or advance the shoes 38 and 4| from 
or toward the rolls 9 and | 7. 
Figures 6 and  illustrate a modified method of 
applying the pressure fo the drive roll |7, and 
also disclose means of adjusting the initial set- 
ring of the rocker arms |2, and the mechanism 
mounted thereon, relative fo the mandrel roll 9. 
In this embodiment the pressure cylders 5 are 
pivotally mounted, in an inverted position, to 
the underside of the supporting frame 8 and are 
spaced longitudinally inwardly relative to the 
complete machine from their respective rocker 
arms |. The description will proceed further in 
the singular, both combinations of rocker arms 
and pressure applying mechanism being physical- 
ly and functionally identical. The downwardly 
extending piston rod 24 is pivotally connected by 
a pin 8| fo the power end @2 of a toggle lever 
53, which is mounted on the frame  by means 
of a fulcrum pin 84. 
Thrust is transmitted from the load end 85 of 
the lever 83 by means of relatively heavy push 
rod 87 which is formed with rounded ends 
adapted to seat in complementary depression._s 88 
and 89 in the confronting surfaces of the rocker 
arm |2 and end 68 of lever 83 respectively. The 
depressions 88 and 8 are in substantially ver- 
tical alignment and the push rod 87 which is 
maintained in position therebetween is normally 
perpendicular to both the rocker arm |2 and the 
toggle lever 83. As the point of application of 
thrust transmitted by the rod 87 fo the rocker 
arm |2 is located some distance from the stub 
shaft || a turning movement is exerted on the 
rocker arm the force of this movement being 
greatly multiplied by the added leverage of the 
toggle lever 3. This additional pressure exerted 
on material passing between the rolls, provides 

the traction necessary to handle sheets of rela- 
tively heavy gauge. 
In order to provide a means of establishing an 
initial relative location of the fixed mandrel roll 
5 on the one hand and drive roll and material 
.feeding and forming elements on the ther hand, 
I provide an adjustable stop 71 in each of the end 
pfllars . The stop 1 which is adapted to hori- 
zontally adjusta.ble movement in a direction 
10 longitudinal fo the respective rocker arm 12 ex- 
tends horizontally from the inner face of the end 
pillar 7, and projects under the lever arm exten- 
sion 13 adjacent the end thereof and in more- 
ment limiting contact therewith. It comprises a 
15 bar of generally square section having a stop por- 
tion 72 extending into the arcuate path of the 
lever arm extension 13 and a reduced portion 73 
adapted fo slide in a parallel slot 74 in the end 
pillar L A flanged cap 8 is provided for fixed 
20 engagement with the inserted end 73 of the stop 
71 and abolt 77 1ocking the two members to- 
gether prevents lateral displacement of the stop 
relative fo the slot 4. An adjusting screw 7 
mounted in a tapped hole in the edge of the pillar 
25  in alignment with the slot 4 extends therein 
and engages the slot fitting portion 73 of the 
stop 7 I. The screw 7 is formed with a plain end 
 Of reduced diameter adapted for thrust seat- 
ing engagement in a fiat bottomed hole 1 in the 
30 stop 71. The extending portion . of the stop 1 
has been formed with a contacting surface 2 on 
its upper side which is parallel fo the stop longi- 
tudinally, but slopes downwardly toward the 
rocker arm 12 af an angle of approximately 30% 
35 and the contiguous end of the lever arm exten- 
sion is also beveled fo forma face 83, which al- 
though substantially complementary fo the sur- 
face 32, is slightly convex whereby line contact 
only is possible between the two surfaces. 
0 In the preparation of the machine for opera- 
tion the action of the pressure cylinders wfll 
cause the rocker arms | 2 fo pivot about the shafts 
| | until contact is established between the lever 
arm extensions |3 and the stops 7|; the location 
of the stops in their respective slots determining 
45 the initial relative positions of the fixed and mov- 
able sheet forming elements. Adjustment of the 
screws" 8 effecting advancing m0vement of the 
stops 7 |, will create a wedging action between the 
surfaces 8 and 83 forcing the end of the arm |3 
50 in a downward direction, and thereby adjusting 
the plate forming elements for the accommoda- 
tion of heavy material. Conversely, retractive 
movement of the screws 78 permits the action of 
the pressure cylinders to force the stops outward 
55 thus bringing the fixed and movable plate form- 
ing elements into closer relationship. The line 
contact between the surfaces 82 and 83 of the 
stop 7| and lever arm extensions |3 facilitates 
60 the retractive movement of the stops. 
As the sheet material 2| passes between the 
rolls 9 and |7 from the linear, feeding plane de- 
ined by the upper surface of the apron |8, the 
leading edge of the sheet will engage, succes- 
65 sively, the portions 4| and 38 of the shoes 38 and 
will be flexed thereby relative to the feeding path 
to strain the material sufficiently beyond ifs 
elastic limit that the sheet will thereafter retain 
a continuous arcuate curvature dependin upon 
70 the abruptness of the bend that is imparted fo 
the material. When the shoes 8 are caused to 
approach closely fo the periphery of the mandrel 
roll 9 the maximum bending of the material will 
be secured and consequently the radius of bend 
75 will be minimized. On the other hand, if the 
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 hoes:38..aremoved:to.i'emote ,positi0nS ,w-itll re- 
spect fo the mandrel roll peripllery/'hebendïm- 
- parted.to:the mater.ial" wfll be much less severe 
:. and:consequently: the radius.form of the result- 
-,:ïng-pr0duct will. be muih: grèaçer. It vill be,noted 
 ;.:tliat egrdles.. of :.ïvhat: dêgreé of bend: is: being 
.: impàr.tbd :t0;theshee.matrial by: the .soeS/:the 
çoints of engagemént of the shbes with the:ma- 
:::ër, ialare ,always vëry- lósê, getler: s0:that» .in 
 ": effect, the: points: ,provide  a: substïntially :,don- 
.:tinuous.bending:path-ïor:he'matërial:which-re- 
' :sUlts in:'the formation of =m0ohly and, uniïor.mly 
- durved,product s. .::If vill be' further noted.that 
.. the: Sh0es, although ' afforoEng a: plurality: of :bear- 
-ing.,:póints.agàinst. wliïch':the rnaterial is:dirëcted 
: to èffect'beriding of the latter,  0ccupy-a. compara- 
:tivëly:small 0verall height nd.inbeing.àll'slid- 
:: àble ,in .planes Substantially: coinciling: With: the 
:::feèding pàth of.the initiàlly flàt materialpermit 
.. the  bertng pdints, to:-b äccurately. ánd .micro- 
-,rnetrically positioned. älong and fo define a ;se- 
,»lected: path -of bend even: though the :«lateral 
:m0Vements betweeii the vàrious shoes appears fo 
:.be' comparatively great. :.It, Sh0ùld. Clso bè'.care- 
, .-ully,noted that the lowermost shoe whiCh :bears 
.: the concave introductory surfacè  .:of .th bend- 
." ing cpath bas ifs point oï contact.with.the adjust- 
 -:mênt.bar  4 very clo.ely p0Sitioned "relative fo 
:': th pivotal center oï-the -lU'fret, while, the points 
 of: cOntact of thè.-upper Shoes areproportionately 
spaced Upwardly.alon: the adj ustment-bar. "This 
:means-that the varioUs: shoes are not-moved :an 
-equal-distance:latera!ly ai each-positional ad- 
. ,]uStment of the: bar-»-3 but - rather .in-differlng 
-degrees toeffect, pi.oPer proportionate :position- 
- :ing.Çf-the màterial Contact points toproduce the 
 Smoothest continuity of-the .beiiding. path. " The 
. lower, sh0e in mo'ving-the least :of any during all 
positional :displacements maintains't-he=surface 
---4 -always suflicïêntly closg fo-the poing:of emer-. 
gence of:the sheet-.material: from between the 
" :rolls 9 and  l. that bending Of the, material is 
-:practically immediately-obttined.  This is of 
'..thè-utmost importance since the arcuate bending 
 'of:the matëriaI is started from the iniroductory 
 :orleading edge of thesheet and.c0ntinues :uni- 
- formly to the oppositètrCiling edge thereoï thus 
«eliininating the flat-endportions which charac- 
ï:terize:sheets r011ed in-convefltional-machines. 
..Attention is àlso directed t the: fact that the 
» apron.  8, which provide the linear feeding Plane 
 forthe material, i tangentiat-with the periphery 
 0f:the: lower of feeding roll  ]-and Continues in 
:fixed alignment :int0 .the curved beriding pathde- 
.flned by the:.mterial.contact surfaCes-of the 
-,.hoes. These. elements .if -will .be "n0ted are all 
 crriel by the fockerartn: 2 ttnd:--3 and aremova- 
 ble unitarilythereith.- :ThuS rega.rdiess of over- 
allor localized:ia.rïtiòns.in-thikness,óf the sheet 
material, being lassëd ;:th-rbUgl:ttië indchine; the 
outer or conVex:surface -of- :the :firiished -product 
---will be identicl: in:all cgses. :-Iii :the conventional 
. types of rolling màchineS such:aïa.ti0ns in.thick - 
-ness of the matërial:create:differénces in, cross - 
 ' sectional form in 'thé finished:.articles-with:»the 
-result that suchodd-:sized'.árticles:tnUS bë given 
 special and dëlay-creting treatmënt irï:the course 
 of subsequent fabrïcatión. 
.-A!though I  have" illustrtCthë'péwer=driven 
-mandrel nd feeding-rdlls 9 aïd : l»..as.'affording 
the .means for :intoducing:"the sheet*:-material 
from the linear ïeedng:ït5ath ïnto: ,thb: curVllin- 
ear forming path,-it is-v¢itlir/::the:scope :of%he 
invention " to -utilize:::Otler:=rneàns: ;afford  con- 
 .:fining of the material:tósaid:!liiieai feëding pth, 
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 such as an enclosing passage .for the sheets,:and 
- Separatémeans formoving the sheets whichniay 
" be in the form of a movable follower for forcibly 
 pushing the sheets through the passage fo erter 
5 the forming passage. 
I cláim: 
1. In a machine for curve-bending mterial, 
' means.defining a linear feeding path alongwtflch 
initially straight .material may be moVed, a 
10 .plurality of horizontally .offset superimposed and 
substantially. fiat bend-forming elements en- 
gageable by and fo laterally: flex said matertal 
and. fo deflne a curvilinear forming path com- 
pising a. continuation of said linear feeding 
15 path, means for moving said bend-forming ele- 
ments in unison and in relatively varying degrees 
.to"Vary the degree of horizontal:offset and:fo.airer 
the curvature of said forming path, and mans 
for movîng said material along sàid feeding-and 
20 forming paths. 
2. In a machine for curve-bending matërial, 
means defining a .linear 'feeding:path.. along 
Which a length of initially straight materialmay 
be moved toward a terminal point of said e'ed- 
25 ing path, a plurality of horizontally offset Super- 
impösed bend-forming elements disposed.clOsely 
adjacent said terminal point of-the feeding pth 
engageable by and fo laterally flex said-mte-ial 
as the latter is moved past said terminal.pOint 
3o and fo direct said flexed material along a-cur- 
vilinear forming path comprising . cOntinua- 
tion of said linear ïeeding path ïrom,the  termi- 
nal point thereof, said elements being -of :bar- 
like form and having, leading edge portions suc- 
:5 cessively, engageable with said .material,:.mehns 
for moving said bend-forming elements.in :ilnison 
-and in relatively varying::degreeS fo sleCtively 
vary the degree of horizontal  cffsétand: to:alter 
the-curvature of--said forming pàth, and:means 
0 for-moving said material along said feeding and 
forming- paths. 
3.  In a machine for cm've:beiidlng material, 
a fixedly pOsitioned mandel, means deflning a 
linear .feeding path: disposed adjacent  said 
45 mandrel and along Which initially straiht .ma- 
terial may be moved .past said mandrel, in -tan- 
gential relation thereto, feeding-meansengag- 
ing said mterial for-moving the latter along 
said feeding pàth .a:nd pasg said - mandrel,- a 
50 pluràlitF of indi,ïidually--adjustble superhnposed 
"bend-forming elements diSposed clOsely adjacent 
 the point of tangency of the material:with  Said 
 mandrel,  said  bend-forming eleinents ' .hàving 
 portions thereon beingengageable :by. and ar- 
55 ralïged to laterlly flex said material ag the lat- 
ter is moved past said point of.tangency: and- fo 
-,direct'said - flexed màteriaI  along: a curvilinear 
ïornîing pth C0mprising a continuation.of, said 
 linear .feedfi]g path from said. point- of tangency, 
60 and--mea.ns remote.-from, said -materia] engag- 
.4ng. portions for. moving said bend-formingele- 
 .ments. in uiison - and ..in. planes sUbstaiitially 
pardlleling áid linear feeding Pàth andin ela- 
.tiely proportionate degrees fo Selctivelyrêar - 
c5 :ang e Said elements fo provide forming paths of 
' altëred .curvtues. 
 4.'.Ina mách-ine for-curve-]ending material, 
a"fixèdly positïonedmhndreL means defining a 
linearfeeding parti disposed-adjacent' saiàman- 
70-tlï'el-and alng whicti initially"straight material 
.... may'be-:moved-past-said mandrel in tangeiitial 
 relátion thereto, apower-driven feeding roli'dis- 
'posed'adjacent-.said maridrel and for:tracti0nally 
- Cgaging¤ sàid: shéet. materiat-to movë-the-latter 
75:,:along :saiff-feèding: path. and :past sàd: mndreL 
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a plurality of superposed relatively movable 
bend=forming elements disposed in an intimate 
group closely adjacent the point of tangency of 
the material with said mandrel, said bend-fom= 
ing elements being engageable by and arranged 
to laterally fiex said material as the latter is 
moved past said point of tangency and to direct 
said flexed material along a curvilinear form- 
ing path comprising a direct continuation of 
said linear îeeding patt from said point of 
tangency, means for moving said bend-forming 
elements in unison and in relatively proportion- 
are degrees to seleçively rearrange said ele- 
ments to provide fong paths of altered cru-- 
ratures, and means supporting said feeding path 
defining means, said ïeeding roll and said bend= 
forming elements as a unit whereby said unit 
may be moved bodily toward and away from 
said mandrel. 
5. In a machine for curve-bending material, 
a fixediy positioned mandrel, means defining a 
]2near feeding path disposed adjacent said man- 
drel and along which initially straight material 
may be moved past said mandrel in tangential 
relation thereto, a power-driven feeding roll dis- 
posed adjacent said mandrel and for tractionally 
engaging said sheet material to more the latter 
along said feeding path and past said mandrel, 
a plurality of superposed relatively movable bend- 
forming elements disposed in an intimate group 
closely adjacent the point of tangency of the 
material with said mandrel, said bend-forming 
elements being engageable by and arranged to 
laterally flex said material as the latter is moved 
past said point of tangency and fo direct said 
fiexed material along a curvilinear forming path 
comprising a direct continuation of said linear 
feeding path from said point of tangency, means 
for moving said bend-forming elements in planes 
substantially paralleling said feeding path and 
intersecting said forming path and in relatively 
differing degrees fo dispose the points of engage- 
ment of the bend-foming elements with said 
material along a prescribed folning path, and 
means supporting said feeding path defming 
means, said feeding roll and said bend-forming 
elements as a unit whereby said unit may be 
moved bodily toward and away from said man- 
drel. 
6. In a machine for curve-bending material, 
a fixedly positioned mandrel, means defming a 
linear feeding path disposed adjacent said man- 
drel and along which initially straight material 
may be moved past said mandrel in tangential 
relation thereto, a power-driven feeding roll dis- 
posed adjacent said mandrel and for tractiona]ly 
engaging said sheet materia! to move the latter 
along said feeding path and past said mandre!, 
a plurality of superposed relatively movable bend- 
îorming elements disposed in an intimate group 
closely adjacent the point of tangency of the 
material with said mandrel, said bend-forming 
elements being engageable by and arranged fo 
laterally flex said material as the latter is moved 
past said point of tangency and to direct said 
flexed material along a curvilinear forming path 
comprising a direct continuation of said linear 
feeding path from said point of tangency, a ruera- 
ber mounted for rockable movement adjacent 
said bend forming elements and engaging the 
latter to more them in unison and in relatively 
proportionate degrees to selectively rearrange 
said elements to provide îorming paths of altered 
curvatures, means engaging said rockable mem- 
ber for moving the latter fo selected positions of 
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rocking movement, and means supporting said 
feeding path defining means, said feeding roll 
and said bend-forming elements as a unit mov- 
able bodily toward and away from said mandrel. 
5 7. In a machine for curve-bending material, 
a fixedly positioned mandrel, means defming a 
]2near îeeding path disposed adjacent said man- 
drel and along which initially straight material 
may be moved past said mandrel in tangential 
10 relation thereto, a power-driven feeding roll dis- 
posed adjacent said mandrel and for tractionally 
engaging said sheet material to move the latter 
along said feeding path and past said mandrel, 
a plurality of superposed relatively movable 
]5 bend-foming elements disposed in an intimate 
group closely adjacent the point of tangency of 
the material with said mandrel, said bend-fom- 
ing elements being engageable by and arranged 
fo laterally flex said material as the latter is 
2O moved past said point of tangency and fo direct 
said fiexed material along a curvflinear forming 
path comprising a direct continuation of said 
linear feeding path from said point of tangency, 
a member mounted for rockable movement adja- 
25 cent said bend forming elements and engaging 
the latter to move them in unison and in rela- 
tively proportionate degrees to selectively rear- 
range said elements fo provide forming paths of 
altered curvatures, means engaging said rockable 
3O member for moving the latter to selected posi- 
tions of rocking movement, means supporting 
said feedin'g oath defming means, said feeding 
roll and said bend-forming elements as a unit 
movable bodily toward and away from said man- 
35 drel, and yieldable means for forcibly urging said 
unit toward said mandrel fo maintain tracional 
engagement between said mandrel, feeding roll 
and said material. 
8. In a machine for curve-bending material, 
40 a supporting frame having an axially horizontal 
rotatable mandrel roll journaled thereon, rocker 
arms mounted for pivotal movement on said sup- 
poring frame and positioned adjacent said man- 
drel roll, guide means on said rocker ams for 
45 supporting initially straight material and along 
which said material may be moved in a feeding 
path tangentially toward and over said mandrel 
roll, a material feeding roll journaled on said 
rocker arms and arranged in axially parallel rela- 
50 tion with said mandrel roll, said feeding roll be- 
lng movable upon rockable movement of said 
rocker arms toward said mandrel roll fo engage 
said material tractionally between the conïront- 
ing peripheries of the feed and mandrel rolls and 
55 to move said material along said feeding path, 
means connecting said feed and mandrel rolls for 
unitary rotsa.y movement, pressure means for 
urging said feed and mandrel rolls together fo 
effect said tractional engagement of the rolls with 
60 ,aid material, a bend-forming shoe comprising 
a plurality of superposed bars slidable on said 
rocker arms in planes substantially paralleling 
the feeding path of said material, said bars each 
having thereon a portion positionable to fore a 
65 point a!ong a curvilinear bending path for the 
material which comprises a direct continuation 
of said feeding path, as the latter is moved fo 
laterally flex the material a predescribed amount 
beyond its elastic ]2mit to impart a permanent. 
70 curvi!inear bend to said material, and means for 
moving said bars in unison and in proportion- 
ately varying degrees to establish bending paths 
of selected different curvatu_res. 
" 9. In a machine for curve-bending materiai, a 
75 supporting frame having an axially horizontal 
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rotatabt mandrel, roll.journaled.thereon,:rock.-- 
er-.arms-mounted for pivotal movement.on' said. 
supporting frame and positioned adjacent"said 
mandel roll, guide means on said rocker arms' 
for. supportnig- initially straighç material, and 
alohg -which said material may be moved.-in a 
feêding-path tangentially toward .and.oversaid.. 
mandrèl roll,_a material, feeding roll journaled.on. 
said-focker arms and arranged in axially .pa, 
atlêl-relation with-said .mandrel roll, said feed«. 
ing .roll .being movable upon rockable movemen 
of:said rocker arms toward said .mandrel. roll.o 
eage - said maerial tracionally between ,fhe 
confening.peripheries of the feed andman-. 
drèl foll and o more said .material along, said 
feeding.pah, means connecing said .feed and. 
mandrel.rolls for uniary rota moement,.pres-. 
sure: means for uging.said feed and mandrel. 
roll:.ogeher o effec said tracional, engage. 
ment-of the rolls wih said material, '.a:bd 
fòrming-shoe comprising, a. pluraliy, of super- 
posed bars slidable on said rocker arms in planes « 
subStan.tial parallehng the.feeding pah.ofsaid " 
material, said bars each having thereon a portion 
si.tionable o form a poin along a .cuflinear. ts: 
bending..path for the. material _which _compAses. 
a rect.coninuafion of-said feeng .pah, said 
poi being :su¢cessively engageable_ wh said«. 
materiaL.as .the later, is. moved o laterally flex .' 
the.mateAal a predescribable amountbeyond is 
elaSçic,limit 0 impar a permanent curvilinear 
bend-o.said material, a rocker bar on said.roker - 
arms and engaging said.bars, and means for " 
moving said rocker bar to more the shoe bars in 
unison:and in .proporionaely varng, degrees o 
esablish, bending pahs of selected dezent cur- 
vures« 
10. In a machine for curve bending maoerial- 
supporting ïrame having an axially horizontal 
rotatablemandrel-roll Journaled thereon,.rocker' 
as'.mounted for pivoal movemen on said sup 
poring:frame and positioned adjacent said man 
drel:roll, guide«.mea on said :rocker arms..for 
supporing initially sraight.maeAal and along. 
whicE, said material maF be moved in a feeding: 
paçh: tangenially toward and over said manuel. 
roll a :maferial feeding roll journaled on said 
rocker:as.and arranged in aallY.parallel re-  
lation _wihsaid mandrel, roll,, said feeding-roll 
beingmoable upon rockable movemen - ofsaid 
rouker.arms toward said mandrel roll o engage 
saidmaerial- tracionally beween he confront- 
in.peripheries of the feèd and mandrelrolls 
and:to.moe said maerial alo said feeding 
patrmans_ connecing said feed and mandrel 
rolls :.for _ uniary roary movemen, pressure 
means :for_ urging :said feed and mandrel- rolls 
tgeher-o .efféc said tractional engagement of- 
tHè.rowih said material, a bend-forming shoe 
compAsinga plurality of superposed ba-slid- 
ablen aid rocker as in planes substantially  
paralleling he feeding pah of Said maerial, said 
bàrs: eacbhaving hereon a-porion posiionable 
o: forma poin along a curvilinear bending path 
for:hemafeAal.which-comprises a rect con- 
tinuaionof said feeding, path, as the later, is 
moved o laterally flex the material a prede- 
scribed- amoun beyond its" elastic -limi o impar 
a pmmanent cvilinear bend o said maerial a 
bases, bar carried by said rocker as and ex- 
tending longitudinally parallel with said .rolls 
a.ndsaid shoe bars, arocker bar mouned for 
pivoal movement on said base bar and engaging. 
said. shoe .. bars, and means - engaged with said 
roskerbar:for moving,thelater o selected-P0Si. 
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tions .of rocking movemenf and: o more the:shoe... 
bars-in unisonanddn proportionately varying.de: 
grees to .establish bending paths .of. selected dif 
ferent curvatures.. 
ll.:In: a machine.-for.curve-bending material, 
a supporting frame having an axially horizontal. 
rotatable mandre! roll journaled..thereon, rock.-. 
er. arms.mounted.for pivotal, moement.-on.said.. 
supporting:.frame .and. positioned :adjacent said'- 
mandrel, rolL. guide -.means on .said..rocker. arms 
foi'-supporting initially straight material ..and 
along .which said-material..may be moved in.. a 
feeding .pathtangentially toward and over.said 
mandrel roll, a material.feedng roll journaledon,; 
said rocker arrns and. arranged, in. axially'parallel. 
relation withsaid mandrel,roll, said feeding.roll,: 
being movab!e .upon .rockable. movement of said, 
rocker arms toward said mandrel roll fo engage. 
said material tractionally between the. confront-.- 
ing peripheries of the feed and mandrel rolls .and 
to more. said..material along .said feeding path,.,. 
means .connecting said feed,and-mandrel rollS.. 
for. unitary rotary movement, .pressure means for...' 
urging, said :feed..and mandrel rolls together. 
efféot said . tractional ' engagement . of. 'the ..rollS.. 
witl7 said 'material, a .bend-forming .shoe corne. 
prising a plurality of superposed bars, slidableon : 
said .rocker. arms. in Planes substant-ially.paral,:. 
leling the feeding path of said material,said bars  
each having thereon, a .porZion, positionableto, 
forma point along a curvilinear..bending 
for. the. material which comprises a direct.con-'_ 
tinuation.of said feeding .path, said-point .being:, 
successively engageable..w.ith said material.:as 
]atter.is..moved to laterally flex the material.a. 
predescribed, amount beyond ifs. elastic limit to 
lmpart a permanent curvilïnear bend to saidma-.. 
terial;.a .base barcarriedby said'rocker.arms.and., 
extending. 1ongitudinallF parallel, with .said rolls:. 
and. said shoe bars, said base.ba having, therein 
a longitudinally, extending, groove; a rocker»-bar. 
dispose& in said groove and pivotally.mounted.' 
thereby on said bse,-said rocker bar engaging 
said shoe bars,, a ..housing carried, by. said_ base.. 
bar. and,.engaging.said shoe.bars; and an ad:just.« 
ment.'.screw  threadedly engaged in .said._housing 
.nd -bearing, against said rocker.bar for moing,. 
the latter and. the.:shoe bars. in unison and .in.. 
proportionately varying degrees to establish 
bending, paths of selected differentcurvatures,-: 
12,. In a .machine. for curve-bending- material, 
a suppm%ing frame having:an-axialIy horizontal 
rotatable mandrel journaled thereon, rocker., arms.. 
mounted for. pivotal movement on said. supporting. 
frame_and positioned adjacent said mandrel.roll,. 
guide-means on said rocker, arms for supportlng. 
initially straight material and .along.which said.: 
mateAal may.-be moved in, a feeding path tan« 
gentially-toward, and er: said mandrel folle, a 
material, feeding-roll journaled, on 
arms .and.. arranged in axially -parallel relation 
with.said mandrel roll,, said feeding roll 'being 
movable upon rockable movement of , said-rocker 
arms tward.said mandrel, roll to engage said-ma- 
terial tractionally between the confronting pe-. 
ripheries of the..feed-.and mandrel rolls:and:to - 
more sa!d material along said feeding Path;.means. 
connecting said feed- and mandrel rolls .for-uni- 
tary rotary.movement, pressure means.for m:ging... 
said feed and mandrelro!ls togetheç .fo effect s.aid 
tractional engagement .of the rolls with.saidma 
tmdal, a.bent-forming shoe comprising aplurality- 
of superposed.bars slidable on said rocker ams 
in planes substantiallF, paralleling.., the:feeding:: 
ph.Of sail matm;iaL said bars each having.there" 
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on a portion positionable to forma point along 
a ourvilinear bending path for the material vhich 
comprises a direct continuation of said feeding 
path, said points being successively engageable 
wlth said material as the latter is moved to. 
latera]ly flex the material a predescribed amount 
beyond its elastic limit fo impart a permanent 
curvilinear bend to said material, a base bar car- 
ried by said rocker arms and extending longi- 
tudnally parallel with said rolls and said shoe 
bars, said base bar having therein a longitudinal* 
ly extending groove, a rocker bar disposed in said 
grocve and pivotally mounted thereby on said 
base bar, said rocker bar engaging said shoe bars, 
a housing carried by said base bar and having a 
portion there0f overlying said shoe bars to deflne 
vith a surface of the base bar Ch opening through 
which said shoe bars may slidably more, said  
housing also having therein a recess extending 
parallel to and confronting the groove of said 
base bar, said recess having a transverse cross- 
sectional contour vhich is an arc centered in said 
groove, a rocker bar having an edge portion there- 
of engaged in said groove and an opposite edge 
portion slidably engaged in the housing recess, 
said rocker bar also being disposed in engagement 
with said shoe bars, and a screw engaged in said 
housing and bearing against said rocker bar for 
moving the latter and the shoe bars in untson and 
in proportionately varying degrees to establish 
bending paths of selected dilïerent curvatures. 
13. In a machine for curve-bending material, 
means deflning a generally horizontally dtsposed 
linear feeding path along which initially straight 
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material may be moved, a plurality of movable 
bend-forming elements engageable by and to lat- 
erally flex said material and to define a curvi- 
]inear forming path comprising a continuation of 
5 said linear feeding path, means for moving said 
bend forming elements in unisen in solely a hori- 
zontal direction and in relatively varying degrees 
to alter the curvature of said forming path, addi- 
tional means for moving said bend forming ele- 
lo ments in unison in substantially a vertical di- 
rection .and in relative]y flxed degrees to accom- 
modate materia]s of dilïerent thicknesses, and 
means for moving said material along said feed- 
ing and îorming paths. 
]5 LLETELLYlkT W. EVANS. 
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